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SWG Supplemental Projects
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Coastal Storm Surge and Wave Hazards Modeling
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Figure 8: USACE's "new" Prababilistic Coastal Hazard Analysis (StormSim-PCHA) (Nadal-Carabalio et al.
2018)
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Relative Sea Level Change and Mean Sea Level

USACE Sea Level Change Curve Calculator (2017.55)
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Phase-resolving Boussinesg Models (Coastal

Wave Hazards
University of Southern California; ERDC CHL; University of Delaware
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Phase-resolving Boussinesqg Models (Infragravity

« Texas A&M University, Galveston; University of Delaware; University of Southern
California; ERDC CHL
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Infragravity waves (0.003 - 0.05 Hz) dominated the water motion onshore of the berm crest over 24-hours
proximate to storm landfall resulting in a peak water surface elevation (WSE) of 1.7 m in the backshore.
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Phase-resolving Boussinesqg Models (Ship-

Induced Waves and Sediment Transport

ERDC CHL; University of Delaware; Lamar University; University of Houston
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Ship-induced Scour and Empirical Assessment
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Compound Flooding

» University of Central Florida (Data and Statistical Analysis); University of Texas, Austin
(Two-way ADCIRC and HEC-RAS coupling); SWG-MVN-SAJ Workshop
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Engineering-with-Nature (EwN) / Natural and
Nature-Based Features (NNBF

ERDC, DRC (Various Universities), Texas A&M, Galveston

MITIGATION AREA LIMITS
NAVIGATION CHANNEL CENTERLINE

0 2400 4800 L 14400
e —

SCALE N FEET

US Army Corps
of Engineers.




Challenges and Opportunities

Significant (implementable) advancements have been made, but equally significant challenges remain
with regard to uncertainty and accuracy, as well as fundamental understanding of physical processes, in
implementing presently available tools and methodologies

Coastal storm hazard models — both for surge and waves - must be comprehensively validated against
observational data from historical storms, updated incorporating latest topographic/bathymetric data,
and continually validated for new events/data.

Integrate phase-resolving wave models (e.g. Boussinesq) to supplement/complement spectral phase-
averaged wave models (e.g. STWAVE, SWAN) into coastal storm hazards modeling and analysis

Develop process-based and calibrated/validated models to supplement empirical tools (with large
uncertainties, and limited parameter range validity) presently being used (e.g. ship-induced waves; run-
up and overtopping)

Develop quantitative understanding of the importance of Compound Flooding (specifically, interaction of
coastal surge and inland rainfall-induced runoff) and reliable, accurate and validated (translatable) tools
and best practice/guidance that can be applied on projects

Quantify performance metrics, including geomorphic evolution of NNBF with EwN principles and
develop best practice/design guidance



